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157) ABSTRACT

In the intake apparatus for an engine including an en-
gine body, an intake manifold and an intake collector.
the intake collector is disposed along and fixed to the
engine body, and the intake manifold is disposed over
the intake collector and removably supported between
the engine body and the intake collector. Since the
intake collector ts fixed to the engine body, vibration of
the intake collector can be prevented. Since the intake
manifold 1s eastly removed from the engine body and
the intake collector, maintenance or repair of various
devices arranged on or near the engine body and the
intake manifold can be facilitated.

7 Claims, 5 Drawing Sheets
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INTAKE APPARATUS FOR INTERNAL
COMBUSTION ENGINE

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates to an improvement of
an intake apparatus for an internal combustion engine,
and in particular of an intake apparatus provided with
both an intake manifold and an intake collector.

2. Description of the Prior Art

In general, there is well known an intake apparatus
for internal combustion engines for automotive vehicles
provided with both an intake collector for collecting
intake air via a throttle valve disposed on the down-
stream side of an intake passage and an intake manifold
for supplying intake air uniformly distributed from the
intake collector into each cylinder formed 1n an engine
body, as disclosed 1n Japanese Published Unexamined
. (Kokai) Patent Appli. No. 63-68764.

This prior-art intake apparatus will be explained with
reference to FIG. 1. An intake manifold 3 is fixed to a
side surface of a cvlinder head 2 of an engine 1 via a
mounting flange 3¢ of the intake manifold 3 with bolts.
Further, an intake collector 4 extending in the engine
transversal direction is connected to and supported by
an upwardly-curved free end 36 of the intake manifold
3. Further. a throttle body 6 accommodating twin throt-
tle valves § therewithin 1s connected to a side portion of
the intake coliector 4 in such a way that a joint surface
between the intake collector 4 and the throttle body 6 is
declined at an inclination angle with respect to the cyl-
inder axis. This is because the vibration of the throttle
body 6 in the engine transversal direction caused when
the engine 1 1s running can be well suppressed by the
intake collector 4. |

‘In the prior-art intake apparatus, however, although
it 1s possible to obtain a vibration suppressing effect to
some extent in dependence upon a specific mounting
structure between the intake collector 4 and the throttle
body 6, since the intake collector 4 itself 1s connected to
and supported by only the intake manifold 3, the sup-
porting rigidity is not sufficient and therefore a large
vibration is inevitably produced at both the intake col-
lector 4 and the throttle body 6, when the engine 1s
running. | ~

In addition, since the intake collector 4 is connected
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engine body and further an intake manifold is remov-
ably mounted on the engine body and the intake collec-
tor for providing an easy repair or maintenance.

To achieve the above-mentioned object, the intake
apparatus for an engine, according to the present inven-
tion, having an engine body composed of a cylinder
head (13) and a cylinder block (12) formed with a plu-

rality of engine cylinders; an intake manifold (15) for

supplying intake air into the engine cylinders, respec-
tively; and an intake collector (14) for distributing in-

~ take air into the intake manifold, wherein said intake
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to the upper surface of the free end 35 of the intake

manifold 3, when the cylinder head 2 or fuel injection
valves 7 disposed inside the intake manifold 3 are re-
- quired to be removed from the engine 1 during mainte-
nance or repair of the engine 1 or fuel injection valves
7, for instance, the intake collector 4, the throttle body
6, an intake duct connected to the throttle body 6 must
be all disassembled and removed from the engine, thus
resulting in an extremely troublesome maintenance and
inspection work and therefore a low workability.

Further, after having been reassembled, since a num-
ber of check points such as bolt fastening, etc. are re-
quired, there exists another problem in that the working
reliability is subjected to the influence of repairman’s
skillfulness.

SUMMARY OF THE INVENTION

- With these problems in mind, therefore, it is the pri-
mary object of the present invention to provide an in-
take apparatus for on internal combustion engine in
which an intake collector 1s directly connected to an
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collector (14) 1s disposed along and fixed to the engine
body; and said intake manifold (15) is disposed over said

intake collector and removably supported by said en-
. gine body and said intake collector.

The intake collector is fixed to the engine body with
plural brackets (23, 24, 25, 26). One end of each bracket
1s fixed to the cylinder block or the cvlinder head. and
the other end of each bracket is fixed to the intake col-
lector.

Further, the cylinder head (13) is formed with an
upper intake manifold mounting flange (17): said intake
collector (14) 1s formed with a lower intake manifold
mounting flange (22); and said intake manifold (15) is
formed with an upper flange (29) connectable to the
upper intake manifold mounting flange (17) of the cylin-
der head and a lower flange (31) connectable to the
lower intake manifold mounting flange (22) of said in-
take collector.

In the intake apparatus for an internal combustion
engine according to the present invention, since the

intake collector 1s connected to and supported by not
only the intake manifold but also the engine body, it is

possible to markedly increase the supporting rigidity of
the intake collector and therefore to sufficiently sup-
press the vibration of the intake collector and the throt-
tle body caused when the engine is running.

Further, since the intake collector 1s supported by the
engine body and further the intake manifold is remov-
ably mounted on the intake collector and the engine, it
IS unnecessary to remove the intake collector together
with other elements during engine maintenance and
repair; that i1s, only the intake manifold can be removed
independently. Therefore, it i1s possible to facilitate the
maintenance and repair work and reduce the number of
check points after the engine has been reassembled.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial cross-sectional view of a prior-art
intake apparatus;

FIG. 2 1s a perspective and partially exploded view
showing an embodiment of the intake apparatus for an
internal combustion engine according to the present
Invention;

FIG. 3 1s a front view showing the intake apparatus

shown in FIG. 2:

FI1G. 4 15 a side view showing the intake apparatus
when seen from the arrow direction A in FIG. 3; and
FIG. 5 1s a front view showing an intake manifold

incorporated in the intake apparatus according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

‘Embodiments of the present invention will be de-
scribed in further detail hereinbelow with reference to
the attached drawings.



5,012,770

3

FIGS. 2 to 4 show an embodiment of the present
invention. A series-connected 4-cylinder engine 11 dis-
posed in the vehicle transversal direction within an
engine room comprises a long-skirt type cylinder block
12, a cylinder head 13 disposed on the cylinder block 12, 5
an intake collector 14 disposed on the downstream side
of an intake passage, and an intake manifoid 15 disposed
over the intake collector 14. Further, three threaded
boss portions 16a, 166 and 16¢ (shown in FIG. 3) are
formed integral with the cyhnder block 12 at predeter-
mined positions on the outer side surface of the cylinder
block 12 and below the intake collector 14. Further,
4-series arranged (upper intake manifold) mounting
flanges 17 are formed integral with the cylinder head 13
on the outer side surface on each of which an intake
port 13a is formed.

The intake collector 14 is formed into roughly a box-
shape extending along the upper outer side surface of
the cylinder block 12 in the engine longitudinal direc-
tion. A throttle body 19 having a throttle valve there-
within is connected to the side mounting flange 18
(shown in FIG. 2) of the intake collector 14 with bolts
21 (shown in FIG. 2). A flange-shaped (lower 1ntake
manifold) mounting portion 22 having 4 intake ports
144, respectively are formed upwardly on the side of 25
the intake collector 14 at regular intervals along the
engine longitudinal direction. This intake collector 14 13
connected to and supported by the cylinder block 12
and the cylinder head 13 via 4 brackets 23, 24, 25 and 26
(shown in FIGS. 2, 3 and 4). In more detatl, the lower 30
end portion of the mounting frange 18 is connected to
and supported by a boss portion 164 of the rear end of
the cylinder block 12 via a first triangular roughly L-
shape-bent bracket 23 (shown in FIGS. 2, 3 and 4). The
upper end portion of the mounting frange 18 is con- 35
nected to and supported by the rear outer side surface of
the cylinder head 13 via a second roughly L-shape-bent
bracket 24 (shown in FIGS. 2, 3 and 4). The rear lower
~end portion of the mounting flange 22 of the intake
collector 14 is connected to and supported by a boss 40
portion 165 (shown in FIGS. 2 and 3) formed at the
lower end of the skirt portion formed at the rear end of
the cylinder block 12 via a third L-shape-bent bracket
25,

Further, the front lower end portion of the mounting
flange 22 (shown in FIG. 2) 1s connected to and sup-
ported by a boss portion 16¢ (shown in FIG. 3) formed
at the lowermost end of the skirt portion formed at the
front end of the cylinder block 12 via a fourth arcuated
bracket 26. Further, the mounting portion 22 of the
intake collector 14 is formed roughly in parallel to the
mounting flange 17 of the cylinder head 13, and two
stud bolts 30z at the mounting portion 22 are arranged
also roughly in parallel to stud bolts 28¢ implanted at
the mounting ﬂange 17.

As also shown in FIGS. 2 and 3, the intake mamfold
15 is formed with four downward arcuately bent branch
pipes 27. The branch pipes 27 are formed with four
upper mounting flanges 29, respectively on the upper
end thereof so as to be connected to the mounting
flanges 17 of the cylinder head 13 with two stud bolts
28a and six bolts 2856, Further, the branch pipes 27 are
formed with three lower mountings flanges 31, respec-
tively on the lower end thereof so as to be connected to
the mounting flange 22 of the intake collector 14 with
the two stud bolts 30a and three bolts 30b. These upper
and lower mounting flanges 29 and 31 of the intake
manifold 15 are formed roughly in parallel to each
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other. Therefore, the intake manifold 15 can be remov-
ably mounted on the cylinder head 13 and the intake
collector 14 via these mounting flanges 29 and 31. Fur-
ther, each flange 29 of each branch pipe 27 of the intake
manifold 15 is formed with a boss portion 32 (shown 1n
FI1G. 5) having a mounting hole 32a into which a fuel
injection valve 43 (shown in FIG. 2) 1s fitted on the
upper joint portion of the flange 29. A fuel pipe 33
(shown in FIG. 2) 1s disposed so as to pass through these
mounting holes 32a in the engine longitudinal direction,
and supported by two pipe support members 34 at both
the sides sides of the fuel pipe 33 and near the outer edge
of the boss portion 32 (shown in FI1G. 4). Further, an
accelerator drum 36 (shown in FIG. 2) is fixed to the
outside of the rear side branch pipe 27 with a bolt 35.
This accelerator drum 36 is linked with a throttle drum
37 (shown in FIG. 2) of the throttle valve 20 via a link-
age disposed vertically (not shown).

Further, an air regulator 38 (shown in FIG. 2) for
controlling the amount of intake air when the engine 1s
being idled is mounted and fixed to the upper middle
surface of the intake collector 14, and a coolant bypass
pipe 40 (shown in FIG. 2) is disposed between the cylin-
der block 12 and the intake collector 14 in order to
return coolant discharged from a water jacket within
the cylinder head 13 to a water pump via a thermostat
housing 39 (shown in FIG. 2). Further, in FIG. 3 the
reference numeral 41 denotes a brake booster project-
ingly disposed from a dashboard 42 facing the engine
room toward the vehicle front. The front end of this
brake booster 41 extends to near the intake manifold 13.

The function of the embodiment will be described
hereinbelow.

According to the present embodiment, since the In-
take collector 14 is connected to and supported by the
intake manifold 15 at the upper end thereof and by the
cylinder block 12 and the cylinder head 13 by the four
brackets 23, 24, 25 and 26 at the lower end side surface
thereof, it is possible to markedly increase the support-
ing rigidity of the intake collector 14. Therefore, 1t 1s
possible to sufficiently suppress vibration of the intake
collector 14 caused when the engine is running. In par-
ticular, since the front end at which the heavy throttie
body 19 is mounted is supported by the first and second
brackets 23 and 24 at two points, the supporting rigidity
of the intake collector 14 can be increased near the
throttle body 19 and therefore vibration thereof can be
well suppressed.

As a result, it 1s possible to securely prevent the dete-
rioration of sealing performance between the intake
collector 14 and the throttle body 19, the maloperation
of the throttle valve 20, and therefore the deterioration
of detection precision of a throttle valve opening rate
sensor 44 disposed on the throttle body 19.

In addition, since the intake manifold 15 1s located
over the intake collector 14 and further removably
mounted on the intake collector 14 and the cylinder
head 13, it is possible to repair or check the intake mani-
fold 15 or other elements disposed near the manifold 13
(e.g. the brake booster 41) by only unfastening the bolts
for removal of the intake manifold 15, without remov-
ing the intake collector 14 and the throttle body 19.
Further, 1t is possible to repair the air regurator 38 dis-
posed inside the intake manifold 15 by removing only
the intake manifold 185.

As described above, whenever the engine 11 or other
elements arranged near the intake manifold 15 are re-
paired or checked, since it is unnecessary to remove the
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intake collector 14 conventionally required for repair,
the working efficiency can be improved markedly. Fur-
ther. since the number of check points (e.g. bolt fasten-
tng confirmation) required after reassembly can be re-
duced, 1t 1s possible to prevent a difference in work
precision according to the repairmen.

Further. since the fuel injection valves 43 are
mounted on the upper end portions of the downwardly
bending branch pipes 27, respectively, it is also possible
to facilitate repairing of these fuel injection valves 43.
Further. since the linkage between the accelerator drum
36 and the throttle drum 37 is disposed vertically (not
horizontally), it is possible to prevent the linkage from
being vibrated by the weight itself and therefore from

the four stud bolts 284 and 30z fixed to the mounting
flange 17 of the cylinder head 13 and the mounting
flange 22 of the intake collector 14 are located so as to
correspond to four corners of the intake manifold 185, as

a whole, via the mounting flanges 29 and 31 of the:

intake manifold 15. it is possible to locate the intake
manifold 15 to the cvlinder head 13 and the intake col-
lector 14 at high precision during assembly,

Further. in the above embodiment, the intake collec-
tor 14 1s supported by four brackets 23, 24, 25 and 26 at
four points. Without being limited thereto. however. it
1S possible to support the intake collector 14 at two or
more ponts.

As described above, in the intake apparatus accord-
Ing to the present invention, since the intake collector is
connected to and supported by not only the intake man-

ifold but also by to engine body, the supporting rigidity

of the intake collector can be increased markedly, so
that 1t is possible to effectively reduce vibration of the
iIntake collector and the throttle body, when the engine
is running.

In addition, since the intake manifold can be removed
independently from the engine body and the intake
collector, the engine, the intake manifold, and other
devices arranged near the intake manifold can be re-
paired or checked easily, so that the working efficiency
can be improved markedly; the number of check points
after reassembly can be reduced: and therefore differ-
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being worn away at the linked position. Further, since _.]5

6

ence In work precision according to repairmen can be
eliminated.

What is claimed is:

1. An intake apparatus for an engine having an engine
body composed of a cylinder head and a cylinder block
formed with a plurality of engine cylinders: an intake
manifold for supplying intake air into the engine cylin-
ders, respectively; and an intake collector for distribut-
Ing intake air into the intake manifold, wherein said
intake collector is disposed along and fixed to the en-
gine body: and said intake manifold is disposed over said
intake collector and removably supported by said en-
gine body and said intake collector. |

2. The 1intake apparatus for an engine of claim 1,
which further comprises means for fixing said intake
collector to one side surface of said engine body.

3. The intake apparatus for an engine of claim 2,
wherein said intake collector fixing means comprises at

~least two brackets for fixing said intake collector to said

engine body at both longitudinal ends of said intake
collector.

4. The mtake apparatus for an engine of claim 3.
wherein one end of each of said brackets is fixed to the
cylinder block and the other end thereof is fixed to a
longitudinal end of said intake collector.

5. The intake apparatus for an engine of claim 3,
wherein one end of each of said bracket is fixed to the
cyhinder head and the other end thereof is fixed to a
longitudinal end of said intake collector.

6. The intake apparatus for an engine of claim 1,
wherein the cylinder head is formed with an upper
iIntake manifold mounting flange; said intake collector is
formed with a lower intake manifold mounting flange:
and said intake manifold is formed with an upper flange
connectable to the upper intake manifold mounting
flange of the cylinder head and a lower flange connect-
able to the lower intake manifold mounting flange of
sald intake collector.

7. The intake apparatus for an engine of claim 6,
which further comprises at least two stud bolts im-
planted at the upper and lower intake manifold mount-
ing flanges, respectively for location of said intake man-

ifold to said cylinder head and said intake collector.
. L * % L
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